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Abstract 
This study evaluated the utility of generic teamwork skills training for enhancing the 
effectiveness of action teams. Results from 65 four-person action teams working on an 
interdependent command and control simulator revealed that generic teamwork skills training 
had a significant and positive impact on both cognitive and skill-based outcomes. Trained team 
members evidenced higher levels of declarative knowledge regarding teamwork competencies 
and demonstrated greater proficiency in the areas of planning and task coordination, 
collaborative problem solving, and communication. Furthermore, results indicated that cognitive 
and skill based outcomes were interrelated. Team members’ declarative knowledge regarding 
teamwork competencies positively affected planning and task coordination, collaborative 
problem solving, and communication skills. However, we found that the effects of declarative 
knowledge differed across team members depending on their roles and responsibilities. The team 
benefited the most from the knowledge held by the team member who occupied the most critical 
position in the workflow.  Implications of these findings for future research and practice are 
discussed.   
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An Evaluation of Generic Teamwork Skills Training with Action Teams: 
 Effects on Cognitive and Skill-Based Outcomes  
The workplace has changed over the last several decades as organizations have shifted to 
team-based work systems, where two or more employees interact interdependently toward a 
common and valued goal or objective, and who have each been assigned specific roles or 
functions to perform (e.g., Ilgen, Major, Hollenbeck, & Sego, 1993). Researchers have noted that 
“teams and teaming have become hot topics” (Guzzo, 1995, p.1), with more than 80% of Fortune 
500 companies utilizing work teams extensively within their organizations (Robbins, 2003). 
Organizations feel that teams are more effective than individuals because team members can 
share the workload, monitor the behavior of their teammates, and combine their different areas 
of expertise (Mathieu et al., 2000).  
Although they have a number of different types of teams at their disposal, organizations 
realize that their teams must remain flexible and adaptive, ready to expand or contract at a 
moment’s notice while continually innovating if they hope to be successful (Cooper, Dewe, & 
O’Driscoll, 2001). Organizations are increasingly relying on action or performing teams, which 
“conduct complex, time-limited engagements with audiences, adversaries, or challenging 
environments in ‘performance events’ for which teams maintain specialized, collective skill” 
(Sundstrom, 1999, pp. 20-21). According to Sundstrom (1999), prototypical action teams include 
surgery teams, investigative units, government regulatory teams, military units, and expedition 
teams.  
Despite their popularity, researchers have found that action teams are often unsuccessful 
due to a lack of teamwork knowledge and skill on the part of the members who are usually 
chosen for their functional technical skills (Marks, Sabella, Burke, & Zaccaro, 2002). Without 
such knowledge and skill, team members can be unprepared to work as an interdependent unit 
(Hollenbeck, DeRue, & Guzzo, 2004; Mohrman, Cohen, & Mohrman, 1995).  
Although efforts have been directed toward developing effective training programs for 
employees who are, or will be, working in team environments (e.g., Stevens & Yarish, 1999), to 
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date researchers have focused on developing task- and team-specific training programs (e.g., 
Liang, Moreland, & Argote, 1995; Marks et al., 2002; Marks, Zaccaro, & Mathieu, 2000). 
Action team members, who regularly transition across different task and team environments, 
need task- and team-generic training programs that focus on developing the knowledge and skills 
of individual team members that can then be applied in a variety of contexts (Cannon-Bowers, 
Tannenbaum, Salas, & Volpe, 1995). More team- or task-specific training is a less appealing 
option for action team members because, as Salas et al. (2002) note, they “would be in a constant 
state of retraining” (p. 242).  
The purpose of this study is to examine the utility of generic teamwork skills training for 
enhancing the effectiveness of action teams. Based on recommendations provided in the team 
training literature (e.g., Salas, Burke, & Cannon-Bowers, 2002), we develop a team- and task-
generic training program focused on several teamwork competencies critical for action team 
effectiveness. The training is then evaluated by examining its impact on team member’s 
knowledge of generic teamwork competencies and the transfer of this knowledge to a novel team 
task. This study makes several contributions to the team training literature.  First, to our 
knowledge, this study is the first to evaluate the impact of generic teamwork skills training on 
both cognitive and skill-based outcomes.  Thus, this study makes an important theoretical and 
practical contribution by providing information regarding the potential utility of generic 
teamwork skills training for enhancing team effectiveness.  Second, the current study examines 
team-members’ knowledge of generic teamwork competencies as a key mechanism by which 
generic teamwork skills training translates into improved performance at the team level (Ellis & 
Bell, in press).  We draw on theories of learning and skill acquisition (e.g., Anderson, 1982) as 
well as team dynamics to provide greater insight into how developing team members’ knowledge 
of generic teamwork competencies translates into improved performance at the team level. 
Team Training Analysis  
The success of team training programs depends on conducting a thorough team training 
analysis, starting with a skills inventory to identify the competencies that are needed (Salas, 
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Burke, & Cannon-Bowers, 2002). Competencies include “(1) the requisite knowledge, 
principles, and concepts underlying the team’s effective task performance; (2) the repertoire of 
required skills and behaviors necessary to perform the team task effectively; and (3) the 
appropriate attitudes on the part of team members (about themselves and the team) that foster 
effective team performance” (Cannon-Bowers et al., 1995, pp. 336-337). These competencies 
can be categorized into one of four groups depending on whether they are specific or general to a 
particular team and specific or general to a particular task.  
In the typical organization there are many different types of teams (e.g., project, 
production, action), and each type of team has different characteristics and, therefore, different 
training needs. Production teams, for example, have fairly stable membership and tend to 
perform a small range of tasks repetitively. These types of teams would benefit most from 
training on task- and team-specific competencies (Salas et al., 2002), such as knowledge of team 
members’ characteristics and specific compensation strategies (Cannon-Bowers et al., 1995).  In 
contrast, the life span of action teams is often one work-cycle. Team members with specialized 
expertise are brought together to tackle a particular task and often disband upon completion. 
Because action team members perform a variety of tasks with a constantly changing set of team 
members, there is a need for more general competencies that are transportable across teams and 
tasks (Salas et al., 2002).  
Past research has identified five categories of task- and team-generic competencies: (1) 
conflict resolution, (2) collaborative problem solving, (3) communication, (4) goal setting and 
performance management, and (5) planning and task coordination (Cannon-Bowers et al., 1995; 
Stevens and Campion, 1994; Swezey & Salas, 1992). Due to the demands that action team 
members face, researchers have noted that three of the categories are of particular import: 
planning and task coordination, collaborative problem solving, and communication.  
Planning and task coordination refers to team members’ capacity to effectively sequence 
and orchestrate activities, as well as manage procedural interdependencies among team 
members. As Sundstrom (1999, p. 21) has emphasized, “a hallmark of action teams is the 
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requirement for coordination among specialized roles…individual members must not only 
maintain special technical skills but also the teamwork skills needed to synchronize their own 
performances with those of their counterparts.” Collaborative problem solving refers to team 
members’ capacity to effectively use collective induction and deduction in order to resolve 
challenges and difficulties. Researchers have noted that “action teams often confront sudden, 
unpredictable behavior in their work environments that demands quick and sometimes 
improvised response” (Sundstrom, 1999, p. 21), highlighting the importance of collaborative 
problem solving. Communication refers to team members’ capacity to understand information 
exchange networks, and to utilize these networks to enhance information sharing (Stevens & 
Campion, 1994). Marks et al. (2002) note that action teams are highly interdependent, which 
makes overall performance unattainable without task contributions from each member and 
successful interaction among members.  Communication serves as the mechanism by which team 
members coordinate their contributions and interact with one another (Marks, Mathieu, & 
Zaccaro, 2001).   
In conclusion, our team training analysis uncovered three categories of task- and team-
generic competencies that are particularly important for action team effectiveness.  The next step 
is to evaluate whether a task- and team-generic training program can prove effective for 
developing these competencies. 
Team Training Evaluation 
 Because training refers to “activities directed at the acquisition of knowledge, skills, and 
attitudes for which there is an immediate or near-term application” (Kraiger, 2003, p. 171), the 
effectiveness of any training program is determined not only by the successful acquisition of 
critical knowledge but also the ability to effectively transfer that knowledge to the performance 
environment.  Researchers have identified three categories of learning outcomes, cognitive, skill-
based, and affective (see Kraiger, Ford, & Salas, 1993; Kraiger, 2002), that can be used to 
evaluate training effectiveness.  In this study, we concentrate on cognitive and skill-based 
outcomes. 
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 Cognition. According to Kraiger et al. (1993), cognition refers to “a class of variables 
related to the quantity and type of knowledge and the relationships among knowledge elements” 
(p. 313).  The most commonly examined cognitive outcome in training evaluation studies is 
declarative knowledge (information about what), because declarative knowledge serves as the 
foundation for higher order skill development (Ackerman, 1987; Anderson, 1982). While the 
majority of team training studies have examined whether or not team members are able to gain 
declarative knowledge that is task- and/or team-specific (e.g., Marks et al., 2002), there is some 
evidence task- and team-generic training may be effective for developing declarative knowledge 
of teamwork competencies.  Chen, Donahue, and Klimoski (2004) designed a study to determine 
whether training could be used to develop undergraduate students’ declarative knowledge 
regarding the team-generic competencies identified by Stevens and Campion (1994). Students 
participating in a semester-long training program completed readings, lectures, class discussions, 
group exercises, and “real world” assessment center exercises focusing on teamwork. Results 
indicated that the training program significantly increased students’ declarative knowledge 
regarding team competencies, as evidenced by an improvement of 20 percentile points on 
Stevens and Campion’s Teamwork KSA Test.  Based on this evidence, we proposed the 
following: 
H1: Team members who receive task- and team-generic training will exhibit greater 
declarative knowledge of teamwork competencies.   
Skill-Based Outcomes. A second category of learning outcomes highlighted by Kraiger et 
al. (1993) concerns the development of technical or motor skills.  Skill development progresses 
through several stages, including initial skill acquisition, skill compilation, and skill automaticity 
(Anderson, 1982).  In this study, we are interested in initial skill acquisition, where trainees 
translate declarative knowledge into procedural knowledge (Neves & Anderson, 1981).  Kraiger 
et al. (1993) note that a commonly used method to evaluate skill development is by observing 
trainee performance in role plays or simulations conducted at the end of training.  While the 
majority of team training studies have examined skill-based outcomes of task- and team-specific 
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training (e.g., Marks et al., 2002; Prince & Salas, 1993), there is some evidence that trainees may 
also be able to translate knowledge into skill through task- and team-generic training, even 
though team members have no prior experience working with their teammates or the task. 
Smith-Jentsch, Salas, and Baker (1996) trained 60 undergraduates in team performance-
related assertiveness, which can be defined as the ability of team members to share their opinions 
with their teammates in a manner that is persuasive to others. Trained individually, participants 
in the experimental condition were introduced to one of three training methods: behavioral role 
modeling, lecture with demonstration, and lecture based training. Participants were then paired 
to complete a PC-based flight simulation task as a two-person team. Relative to a control group 
that received no training, Smith-Jentsch et al. found that behavioral role modeling had a 
significant positive effect on performance-related assertive behavior.  Based on this evidence, we 
predict: 
H2: Teams composed of members who have received the generic teamwork skills 
training will display higher levels of planning and task coordination, collaborative 
problem solving, and communication skills. 
The Relationship Between Cognitive and Skill-Based Outcomes 
 Our first two hypotheses suggest that task- and team-generic training will be positively 
related to cognitive and skill-based outcomes at the individual- and team-level of analysis, 
respectively. However, researchers note that skill-based outcomes are based on a foundation 
provided by declarative knowledge (Anderson, 1982; Kraiger et al., 1993).  Given that action 
team members must be trained as individuals (Cannon-Bowers et al., 1995), it is essential to 
determine whether individual-level cognitive learning outcomes can be translated into team-level 
skill-based outcomes and exactly how this process occurs. 
Although research examining interrelationships among different learning outcomes of 
task- and team-generic training is lacking, there is some evidence that knowledge of generic 
teamwork competencies is related to a number of different facets of team performance. For 
example, Stevens and Campion (1999) conducted two validation studies of their Teamwork KSA 
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Test involving production employees in two separate organizations. They found that higher 
scores on the test, which are indicative of greater knowledge of teamwork competencies, were 
positively related to supervisory ratings of teamwork and taskwork, which Stevens and Campion 
liken to the distinction between contextual performance and OCBs on the one hand, and task 
performance and in-role behavior, on the other. McClough and Rogelberg (1998) also found that 
knowledge of teamwork competencies, as assessed through the Teamwork KSA Test, related to 
team performance, which was assessed by examining conflict resolution, collaborative problem 
solving, communication, performance management, and task coordination within the team.  
Based on these results, we hypothesize that: 
H3: The team’s level of declarative knowledge of teamwork competencies will positively 
affect planning and task coordination, collaborative problem solving, and communication 
skills. 
 However, translating knowledge into skill may also be an indirect process, as both 
planning and task coordination and collaborative problem solving behavior rely heavily on 
communication. Researchers have suggested that communication is a necessary component of 
coordination (e.g., Brannick et al., 1993) and “teams experiencing ‘communication breakdowns’ 
and those that get ‘out of sync’ are likely to be experiencing problems with their coordination 
processes” (Marks et al., 2001, p. 368).  Researchers have also suggested that communication is 
a necessary component of collaborative problem solving (e.g., Laughlin & Ellis, 1986) and teams 
will find it much more difficult to find the correct solution without it (e.g., Laughlin, 1988; 
Laughlin & McGlynn, 1986). Because there may be a “skill hierarchy” in operation where 
communication skills contribute to planning and task coordination and collaborative problem 
solving skills, we hypothesize that:  
H4: Communication skills will partially mediate the effects of the team’s declarative 
knowledge on their planning and task coordination and collaborative problem solving 
skills. 
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Although we expect skill-based outcomes to be contingent on the team’s level of 
declarative knowledge, the translation of individual-level knowledge into team-based 
performance may not be equivalent across all team members. Because the team training program 
we examine in this study is task- and team-generic, trainees must take what they learned in 
training and apply it to a task whose components are completely unrelated to the content of the 
training program. Trainees must also work interdependently with other individuals, none of 
whom have any prior experience working with one another. As a result, action team members’ 
roles may change as they move from task to task and from team to team. Team members bring 
their knowledge into situations where their roles and responsibilities may exhibit varying 
degrees of overlap with their teammates. While any knowledge action team members gain in 
training will be useful for the team, it should be most useful when the team member plays a 
critical role in the workflow network.  
Criticality, or workflow centrality, refers to the extent to which “removal of a task 
position, and its direct workflow links, breaks the workflow chain” (Brass, 1984, p. 522). Critical 
team members “act as go-betweens, bridging the ‘structural holes’ between disconnected others, 
facilitat[ing] resource flows and knowledge sharing” (Mehra, Kilduff, & Brass, 2001, p. 121). 
An action team member whose role is critical to the team’s workflow network exhibits little 
overlap with the roles of his or her teammates and “controls the workflow- the extent to which 
the organization depends on that particular person for the continual flow of work” (Brass, 1985, 
p. 332). His or her workflow position cannot be easily replaced and any effort to do so would 
change the inputs acquired and outputs distributed within the team (Brass, 1984). In essence, he 
or she is in charge of some portion of the task that is required, but cannot be completed, by his or 
her teammates. 
Because researchers have shown that team members can derive status from a number of 
different sources, including workflow criticality, this affords the most critical team member with 
a certain degree of power within the team (e.g., Mechanic, 1962; Pfeffer, 1981), which can be 
defined as “any force that results in behavior which would not have occurred if the force had not 
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been present” (Mechanic, 1962, p. 351). The power derived from criticality can also be used to 
mobilize support, information, and other resources in a specific direction (e.g., Kanter, 1983; 
1988; Kimberly, 1981; Van de Ven, 1986). This can affect a number of different outcomes 
because the most critical team member can determine whether or not the team is able to 
complete its task (Mintzberg, 1983; Salancik & Pfeffer, 1977).  
We propose that, while the cognitive outcomes of his or her teammates still play a role in 
skill-based outcomes, the central role of the most critical team member in the team’s role 
network will amplify the impact of his or her knowledge on the team’s performance. In essence, 
the most critical team member must work with his or her teammates if they hope to succeed. 
Therefore, his or her knowledge of teamwork competencies may be more critical to the team’ 
success than the knowledge of his or her teammates. We propose that, when the most critical 
team member is not aware of his or her impending role, as is the case for most action team 
members, his or her teamwork competencies forms the foundation for planning and task 
coordination, collaborative problem solving, and communication within the team, leading to the 
following hypotheses:   
H5: The most critical action team member’s declarative knowledge of teamwork 
competencies will have a significant impact on the team’s planning and task 
coordination, collaborative problem solving, and communication skills. 
H6: Communication behavior will partially mediate the effects of the most critical action 
team member’s declarative knowledge of teamwork competencies on the team’s planning 
and task coordination and collaborative problem-solving skills. 
Method 
Research Participants 
 Participants included 260 students (136 control and 124 trained) from an introductory 
management course at a large midwestern university who were arrayed into 65 four-person 
teams. The average age of the participants was 20.8 years, 61% were male, and 88% were White. 
In exchange for their participation, each earned class credit and all were eligible for cash prizes 
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(up to $40 per session) based upon the team’s performance. All participants were informed of the 
opportunity to receive an award before signing up for the research and 40% of the teams 
received the cash award. 
Task 
Participants engaged in a modified version of the Distributed Dynamic Decision-making 
(DDD) Simulation (see Miller, Young, Kleinman, & Serfaty, 1998). The DDD is a dynamic 
command and control simulation requiring team members to monitor activity in a geographic 
region and defend it against invasion from unfriendly air or ground tracks or tracks that enter the 
region. The objective of the simulation is to maximize the number of team points, which can be 
accomplished by identifying tracks that enter the space, determining whether they are friendly or 
unfriendly, and, if unfriendly, keeping them out of restricted areas (see below). Teams with the 
most points were awarded the cash prizes.  
 The DDD was chosen to test the hypotheses outlined in this study because it allows for 
the observation of numerous teams performing the same task under the same type of 
experimental conditions. As a result, it allowed for the manipulation of task- and team-generic 
teamwork skills training and criticality, direct assessment of planning and task coordination, 
collaborative problem solving, and communication, and strict control over extraneous variables 
(Bowers, Salas, Prince, & Brannick, 1992).  Because team members participating in the DDD 
have highly specialized roles, are brought together for a short amount of time, are self-managing, 
and are faced with novel situations, the DDD closely simulates an action team environment (see 
Beersma et al., 2003). 
The DDD grid. Figure 1 is a display of the geographic region, which is partitioned into 
four quadrants of equal size. Each team member in a four-person team is assigned responsibility 
for one of the four quadrants and operates from a workstation. In the center of the screen is a 4 
by 4 square designated as the “highly restricted zone” which is nested within a larger 12 by 12 
square called the “restricted zone.” Outside the restricted zones is a neutral space. Each team 
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member in the configuration illustrated in Figure 1 is responsible for an equal portion of highly 
restricted, restricted and neutral space.  
Bases and vehicles. Each participant in this simulation is physically located at the center 
of one of the four quadrants, and is assigned four vehicles that may be used to defend the space 
(i.e., keep unfriendly tracks out of restricted areas). The bases and vehicles have a combination 
of rings around them. The outermost ring is referred to as the detection ring, which allows each 
team member to view tracks on the screen. The inner ring, which is called the identification ring, 
allows team members to identify whether the track is friendly or enemy. The tank, helicopter, 
and jet also have a third ring between the detection and identification rings representing the area 
in which the approaching track can be engaged.  
Vehicles vary on four capabilities: vision, speed, fuel capacity, and power. Capabilities 
are distributed among the vehicles so that each has both strengths and weaknesses. For example, 
the AWACs has the greatest range of vision but no power to engage unfriendly tracks. Tanks, on 
the other hand, have the highest level of power but their range of vision is small and their speed 
is slow. Table 1 provides capability values for each vehicle.  
Tracks. Tracks enter the screen from the sides of the grid with a line (i.e., a vector) 
attached to them indicating the direction they are moving through the space. Initially, when 
tracks enter one’s detection ring, they show up as unidentified, which is represented by a small 
diamond with a question mark in the middle (see Figure 1). Once the track enters one’s 
identification ring, it can be identified. When tracks are identified, the diamond turns into a box 
with a letter and a number inside of it, as shown by track Aa0-230 in the top right quadrant’s 
highly restricted zone in Figure 1. Inside the box it says A0, which, according to Table 1, means 
that it is a friendly air-based (as opposed to ground-based) track.  
Actions taken towards tracks. Once a track is identified as unfriendly, a team member can 
engage the track by moving an asset near enough so that the track is within the attack ring. If the 
asset has enough power, the track can be disabled (see Table 1). Team members can make the 
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decision to engage a track individually or they can be instructed by other team members to 
engage a track that is transitioning from one quadrant to another (i.e., a hand-off).  
 
Procedures 
 When participants arrived for their scheduled three-hour experimental session, they were 
randomly assigned to either the training or control condition. Individuals assigned to the training 
condition participated in a 30-minute training session.  When the training was completed they 
were administered Stevens and Campion’s (1994) Teamwork KSA test and then were assigned 
to  a four-person team with three team members who had also undergone the training.  
Individuals in the control condition completed the Teamwork KSA test upon arrival at the 
experiment and then were immediately placed in a four-person team.  
Participants were then trained on the declarative and procedural aspects of the simulation 
as a team, which took approximately 60 minutes. Participants were seated in close proximity to 
one another at four networked computer terminals. Verbal communication was the only method 
of communication allowed during the task. 
 After the 60-minute practice session, team members completed the one-hour 
experimental session. During the experimental session, planning and task coordination, 
collaborative problem solving, and communication skills were measured.     
Manipulations    
 Task- and Team-Generic Training. Having done our team training analysis, the next step 
was to design and deliver the training program (Salas et al., 2002). Although there are a variety 
of different training methods, we utilized a lecture format. Instructional methods such as lectures 
are considered acceptable training methods (e.g., Kraiger, Ford, & Salas, 1993; Salas & Cannon-
Bowers, 1997) and have been used in a number of team-training studies (e.g., Smith-Jentsch et 
al., 1996). Furthermore, based on researchers’ recommendations (e.g., Cannon-Bowers et al., 
1995; Kozlowski & Bell, 2003; Salas et al., 2002), we conducted our training at the individual 
level to accommodate the unique needs of action team members.  
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To construct our training lecture, we developed an instructional guide containing a 
number of case studies. The nine case studies (i.e., three per competency) were designed to 
highlight the critical aspects of planning/task coordination, collaborative problem-solving, and 
communication (see Stevens and Campion, 1994). Each case study described a work-related 
problem that could occur in any team situation, giving participants several options regarding the 
appropriate course of action (see Appendix A).  The experimenter began the 30-minute training 
session with a short (approximately 2 minutes) introduction that described the goals of the 
training (i.e., developing teamwork skills) and provided some general background on the case 
study.  During the next 28 minutes, the experimenter worked through the nine case studies with 
participants.  For each case study, the experimenter instructed trainees to read the case and 
individually choose a course of action.  The experimenter would then read a short explanation of 
why the correct answer was an effective response and why the incorrect answers were ineffective 
responses. Past research has shown that combining positive and negative model displays is an 
effective means of training interpersonal skills (e.g., communication), particularly when those 
skills must be generalized to novel contexts (Baldwin, 1992). After reviewing the positive and 
negative examples, participants moved to the next case study.   
It should be noted that the training was not task nor team specific and provided 
participants with no information regarding situations they might encounter in the DDD 
simulation. The training was also conducted at the individual-level. That is, team members were 
trained individually without any interaction with their soon-to-be teammates.  Furthermore, the 
training involved one-way communication from the instructor to the trainees. We chose to train 
team members at the individual level based on recommendations in the literature. Specifically, 
researchers have suggested that task- and team-generic training should be done at the individual 
level to ensure the knowledge and skills remain generic and do not take on team-specific 
components (Salas et al., 2002).  
Criticality. According to Brass (1984; 1985), criticality can be indexed by the number of 
alternative workflow routes or resource options if a team member is removed from the team; the 
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higher the number, the less critical the team member. For example, when a team member 
provides the same resources as the majority of his or her teammates, he or she would be low in 
criticality because changes in the inputs acquired and outputs distributed within the team would 
be minimal upon losing that individual.  Therefore, in this study we manipulated criticality by 
distributing assets unequally between the team members. Specifically, during the task, one team 
member was in charge of all four AWACs planes, another was in charge of all four tanks, 
another was in charge of all four helicopters, and the final team member was in charge of all four 
jets. In this resource allocation structure, the team member that was in control of the tanks was 
the only team member that could engage tracks with a power level of 5. None of the team 
members could act as his or her replacement. All three of the other teammates had to rely on him 
or her for the continual flow of work, providing him or her with a high degree of power and 
control over the team. None of the other team members’ roles exhibited the same characteristics. 
That is, no other roles were uniquely capable of performing any single task, and thus, with the 
exception of the most critical team member, there was horizontal substitutability to varying 
degrees for all other roles (Hollenbeck et al. 2002). Therefore, this person was labeled as the 
most critical team member and was the focus of our hypothesis tests. As for the other team 
members, the second most critical team member was in charge of the helicopters (he or she could 
be replaced by the most critical team member), the third most critical team member was in 
charge of the jets, and the least critical team member was in charge of the AWACs. Although 
team members were aware of each other’s resources, they were not informed of the relative 
criticality of their roles.    
Cognitive Measures 
Declarative knowledge. Kraiger et al. (1993) note that multiple-choice exams are one of 
the most commonly used methods to assess the acquisition of declarative knowledge during 
training. In the current study, Stevens and Campion’s (1994) Teamwork KSA Test was used to 
evaluate the knowledge acquisition that occurred as a result of our task- and team-generic 
training program. The Teamwork KSA Test is a 35-item multiple-choice test designed to assess 
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the five categories of teamwork competencies previously discussed. Participants received one 
point for every correct answer, yielding a possible range of scores from 0 to 35. However, 
because we were primarily interested in three specific competencies (i.e., collaborative problem 
solving, communication, and planning and task coordination), we focused on the 26 items 
tapping those three areas. Each competency consisted of different numbers of items, so we 
standardized scores before combining them in order to give equal weight to each competency.  
 To represent each team’s overall score, we followed the recommendations of other 
researchers who have focused primarily on the nature of the task when aggregating individual-
level variables to the team level. Team tasks conform to conjunctive, disjunctive, or additive 
models (Steiner, 1972). The team task used in this study conforms to an additive model (see Ellis 
et al., 2003). Therefore, the average of team members’ scores was used to represent the team’s 
level of declarative knowledge (see Barrick et al., 1998).   
Skill-Based Measures 
Planning and task coordination skills. Earlier, we conceptually defined planning and task 
coordination as the team members’ capacity to effectively sequence and orchestrate activities, as 
well as manage procedural interdependencies among team members. Although planning and task 
coordination has been broadly defined, one of its critical components involves ensuring proper 
balancing of workload and support within the team (Erez, LePine, & Elms, 2003; Stevens & 
Campion, 1999).  Cannon-Bowers and Salas (1997), for example, note that one critical 
coordination activity is the dynamic reallocation of function, which involves the shifting of 
responsibilities across team members.  Fleishman and Zaccaro’s (1992) taxonomy of team 
performance functions emphasizes the importance of load balancing and Waller (1999) notes 
that a critical part of coordination pertains to the distribution of tasks among group members.  
Cannon-Bowers, Tannenbaum, Salas, & Volpe (1995) note the importance of team being able to 
“shift the workload among its team members to achieve balance during high-workload, time 
pressured, or emergency situations” (p. 351).      
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Kraiger et al. (1993) note that skill-based outcomes have traditionally been assessed by 
observing trainee’s performance in simulations conducted at the end of training.  In the current 
task environment, to balance the team’s workload, team members had to venture out of their own 
quadrants and help each other. For example, one team member only had access to four AWACs 
planes, so the presence of any unfriendly tracks in this person’s quadrant required assistance 
from his or her teammates. This required that this individual work interdependently with the 
other team members to vector a weapons bearing vehicle into his or her region. One of the other 
team members had only tanks, which had extremely limited vision. This person had to 
coordinate with the team member who controlled the AWACS in order to see where help was 
needed.  
Therefore, counting and summing together the number of times team members assisted 
each other by engaging enemy tracks in their teammates’ quadrants assessed proficiency in 
planning and task coordination.  This type of support behavior could only occur as a result of 
effective planning and coordination, and hence matches our conceptual definition that 
emphasized the capacity to sequence and orchestrate activities, as well as manage information 
exchange and interdependencies among team members. This method is comparable to the 
behavioral event format (e.g., Salas, Cannon-Bowers, & Blickensderfer, 1993; Zalesny, Salas, & 
Prince, 1995), in which scenarios are created to examine whether appropriate teamwork 
behaviors occur.  However, rather than having observers code team responses, the simulation 
used in this study provides the capability to record team actions to make such assessments. 
Collaborative problem solving skills. Earlier, we conceptually defined collaborative 
problem solving as the team members’ capacity to effectively use collective induction and 
deduction in order to resolve challenges and difficulties. In order to capture this in this 
simulation, we created several “unknown tracks” and inserted these into the experimental 
session. These tracks were unknown in the sense that when the session began, no team member 
had any knowledge about the nature of these tracks and they were not covered in any aspect of 
their training. Learning the nature of the four unknown tracks could only be accomplished by 
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collective trial and error experience. In fact, because each team member possessed only one type 
of vehicle (and hence could only test a sub-set of all the possible hypotheses), it was virtually 
impossible for any individual member to solve this problem on his or her own.  
For example, the tank operator could successfully engage all tracks regardless of level, 
and hence if he or she successfully engaged the track, he or she could not discriminate if it had a 
power of 1, 3 or 5. A jet operator could unsuccessfully engage a track, but would not know if the 
track was a 3 or a 5. The only way for the team to learn the nature of the tracks was to have each 
team member engage it and then share and discuss their collective experience. Thus, if all three 
team member engaged a U target and they found that the jet operator was unsuccessful, but both 
the helicopter and tank operator were successful when they engaged it, it could only be a power 
of 3.  Thus, in line with our conceptual definition successful execution of the unknown tracks 
required both collective induction and deduction. 
Our index of collaborative problem solving skills was based on the effectiveness and 
efficiency with which these U tracks were engaged. An effective engagement was defined as 
clearing an unfriendly track and efficiency was defined as clearing the track using an asset with 
the exact power required. Therefore, during effective and efficient engagements, team members 
matched the power of an unfriendly unknown track with the power of their asset (e.g., engaging 
a target with a power of 1 with a jet). This situation indicated that the team member had the 
requisite knowledge and skill to deal with that specific track. However, there were situations 
where team members effectively attacked U tracks without being efficient. For instance, if the 
track had a power of 1, it could be engaged with the helicopter, tank, and jet. If a team member 
attacked it with the helicopter or tank, it was unclear whether he or she learned the exact power 
of the track, but it was clear that he or she learned that the track was unfriendly. In other 
situations, team members were both ineffective and inefficient, attacking the friendly U track or 
attacking an unknown without enough power. Clearly the team member had failed to learn 
anything about the unknown track. Based on the efficiency and effectiveness of team members’ 
behaviors toward the U tracks, we developed the following scoring system:  
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+2 Effective and efficient engagements 
+1       Effective engagements 
-2 Ineffective and inefficient engagements  
Through this scoring system, gaps in team members’ knowledge structures could be 
pinpointed, so we could easily assess what team members did not know. Since failure to learn 
the nature of these tracks could be traced strictly to failures in the area of collaborative problem 
solving, this index closely matched our conceptual definition of collaborative problem solving. 
Communication skills. Communication refers to team members’ capacity to understand 
information exchange networks and to utilize these to enhance information sharing (Stevens & 
Campion, 1994). Researchers have suggested that the amount of work-related information shared 
by team members represents a good indication of the degree to which the team members 
understand and utilize communication networks within the team (e.g., Gladstein & Reilly, 1985). 
Team members were only allowed to communicate verbally with one another. Therefore, we 
observed each team performing the task and coded each instance of task-related information 
sharing during the task (e.g., “My tanks are on their way to the southeast quadrant” or “There are 
a dozen targets entering the northwest restricted area”).    
One of two experimenters coded communication for the 65 teams. In order to ensure that 
the coding was accurate and consistent, 10 (15.38%) of the teams were coded by two 
experimenters and inter-rater agreement was assessed. Cohen’s (1960) κ has been supported as a 
good index of agreement when presence/absence coding schemes are used. In this study, κ = .86, 
which indicated that the two experimenters evidenced acceptable levels of inter-rater agreement 
(see Landis & Koch, 1977). As a result, the remaining 55 teams were divided between the two 
experimenters.  
Results 
Means, standard deviations, and intercorrelations among the variables examined in the 
hypotheses tests are reported in Table 2. Our first hypothesis suggested that task- and team-
generic training would positively affect trainees’ declarative knowledge of teamwork 
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competencies. We found that teams in the training condition evidenced significantly higher KSA 
scores (M = .24, SD = .30) than teams in the control condition (M = -.22, SD = .38), t(64) = 5.35, 
p < .01. These results were consistent across all four team members (see Table 3). Thus, 
Hypothesis 1 was supported.  
We also examined the effects of our training program on conflict resolution and goal 
setting and performance management scores, which were not addressed by our training program. 
We found that teams’ scores in the training condition (M = .06, SD = .29) were not significantly 
different than teams’ scores in the control condition (M = -.05, SD = .41), t(64) = 1.28, ns. These 
results were consistent across all four team members1, further supporting the validity of our 
training program in the sense that the differential effects for various criteria meet the definition 
on successful application of a non-equivalent dependent variable design (Cook & Campbell, 
1979; Frese et al., 2003; Klein & Weaver, 2000).   
 Hypothesis 2 proposed that task- and team-generic training would positively affect 
planning and task coordination, collaborative problem solving, and communication skills. Teams 
in the training condition exhibited significantly higher levels of planning and task coordination 
skill (M = 16.70, SD = 3.47) than teams in the control condition (M = 14.24, SD = 1.62), t(64) = 
3.70, p<.01. Teams in the training condition exhibited significantly higher levels of collaborative 
problem solving skill (M = 29.76, SD = 11.79) than teams in the control condition (M = 19.69, 
SD = 15.48), t(64) = 2.93, p<.01. Teams in the training condition exhibited significantly higher 
levels of communication skill (M = 106.51, SD = 27.49) than teams in the control condition (M 
= 74.47, SD = 37.82), t(64) = 3.87, p<.01. These results support Hypothesis 2.    
Hypothesis 3 proposed that the team’s average level of declarative knowledge of 
teamwork competencies would positively affect planning and task coordination, collaborative 
problem solving, and communication skills. Table 2 indicates that team’s declarative knowledge 
significantly and positively affected planning and task coordination skills (r = .36, p<.01), 
collaborative problem solving skills (r = .20, p<.10), and communication skills (r = .49, p<.01). 
Thus, Hypothesis 3 was supported. 
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 Hypothesis 4 proposed that communication skills would partially mediate the relationship 
between declarative knowledge and planning and task coordination and collaborative problem 
solving skills. In order to test for partial mediation, it is necessary to demonstrate that (a) the 
independent variable is correlated with the dependent variable, (b) the independent variable is 
correlated with the mediating variable, (c) the mediating variable affects the dependent variable 
when controlling for the independent variable, and (d) relationship between the independent 
variable and the dependent variable becomes negligible or is reduced significantly when 
controlling for the mediating variable (Baron & Kenny, 1986; Kenny, Kashy, & Bolger, 1998). 
Because the team’s average level of declarative knowledge significantly affected 
planning and task coordination and collaborative problem solving skills, the first requirement for 
mediation was satisfied. The second requirement for mediation was also supported as declarative 
knowledge acquired during training affected demonstrated communication skills. The third 
requirement for mediation was tested by first regressing planning and task coordination skills on 
the team’s declarative knowledge and communication skills. Communication was not 
significantly related to planning and task coordination skill when controlling for declarative 
knowledge (β = .20, ns). This violated the third requirement for mediation, even though the 
variance in planning and task coordination skill accounted for by declarative knowledge was 
reduced from 13% to 5% when controlling for communication skill (see Table 4).  
We then regressed collaborative problem solving skill on declarative knowledge.  
Communication skill was significantly related to collaborative problem solving skill when 
controlling for declarative knowledge (β = .24, p < .10), passing the third requirement for 
mediation. Regarding the fourth requirement for mediation, regression analyses indicated that, 
after controlling for communication skill, the variance in collaborative problem solving skill 
accounted for by declarative knowledge was reduced from 4% to 0% (see Table 4). This 
reduction was determined to be marginally significant by Sobel’s (1982) test, Z = 1.67, p<.10. 
Thus, Hypothesis 4 was partially supported. 
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Hypothesis 5 proposed that the most critical action team member’s declarative 
knowledge of teamwork competencies would have a significant impact on the team’s planning 
and task coordination, collaborative problem solving, and communication skills. As shown in 
Table 5, the declarative knowledge held by the most critical team member positively affected 
planning and task coordination skill (β = .25, p < .05), collaborative problem solving skill (β = 
.23, p < .10), and communication skill (β = .33, p < .01). Interestingly, Table 5 also indicates that 
the declarative knowledge held by the least critical team member exhibited unique effects on 
planning and task coordination behavior (β = .32, p < .05), collaborative problem solving 
behavior (β = -.25, p < .10), and communication skill (β = .30, p < .05); findings that are 
discussed further in the discussion section.  The remaining two team members’ scores did not 
have a significant effect on the team-level, skill-based outcomes.  Thus, partial support was 
found for Hypothesis 5.  
Hypothesis 6 proposed that communication skills would partially mediate the effects of 
the most critical action team member’s declarative knowledge on planning and task coordination 
and collaborative problem solving skills. Because the most critical action team member’s 
declarative knowledge significantly affected planning and task coordination and collaborative 
problem solving skills, the first requirement for mediation was satisfied. The second requirement 
for mediation was also supported as the most critical action team member’s declarative 
knowledge significantly affected communication skill. The third requirement for mediation was 
tested by first regressing planning and task coordination skill on the most critical action team 
member’s declarative knowledge and communication skill. Communication was significantly 
related to planning and task coordination when controlling for the most critical action team 
member’s declarative knowledge (β = .26, p < .05), passing the third requirement for mediation. 
Regarding the fourth requirement for mediation, regression analyses indicated that, after 
controlling for communication skill, the variance in planning and task coordination accounted 
for by the most critical action team member’s declarative knowledge was reduced from 7% to 
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2% (see Table 4). This reduction was determined to be marginally significant by Sobel’s (1982) 
test, Z = 1.73, p<.10. 
We then regressed collaborative problem solving skill on the most critical action team 
member’s declarative knowledge and communication skill. Communication was not significantly 
related to collaborative problem solving when controlling for the most critical action team 
member’s declarative knowledge (β = .21, ns), which violated the third requirement for 
mediation, even though the variance in collaborative problem solving accounted for by the most 
critical action team member’s declarative knowledge was reduced from 7% to 3% (see Table 4). 
Thus, Hypothesis 6 was partially supported. 
Discussion 
The purpose of this study was to utilize established training design principles to examine 
the effectiveness of a task- and team-generic training program for the members of action teams. 
Results indicated that training significantly increased declarative knowledge within the team as 
evidenced by improved scores on Stevens and Campion’s Teamwork KSA Test. Trained teams 
also demonstrated significantly greater proficiency than untrained teams in the areas of planning 
and task coordination, collaborative problem solving, and communication in a novel team and 
task environment.    
These findings suggest that task- and team-generic training represents one viable 
approach organizations can take to enhance the level of teamwork skills among employees. One 
benefit of task- and team-generic training is that it is not tailored to a specific team or task and, 
therefore, can be used to develop training programs that are offered simultaneously to a broad 
range of employees.  In addition, task- and team-generic training reduces the need for 
organizations to retrain employees before each new team assignment (Salas et al., 2002).  These 
two benefits should not only reduce training costs but also enhance organizational flexibility by 
making it possible for individuals to transition more quickly and effectively from one team 
environment to another.  
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 Our results also provide some insight into how task- and team-generic training has its 
effects. Consistent with cognitive theories of skill-development (e.g., Anderson, 1982), we found 
that declarative knowledge gathered through training led to the development of several skills 
important in action team environments.  Not only was the average level of declarative knowledge 
within the team positively related to team performance, but we also found that the relationship 
between cognitive and skill-based outcomes was influenced by team members’ roles within the 
team.  In particular, our results suggest that the knowledge held by critical team members is 
particularly important for team effectiveness. This extends research on social networks (e.g., 
Brass, 1984) and suggests that criticality can play an important role in team settings. Critical 
team members who possess strong teamwork skills may serve as a conduit for effective team 
functioning.   
 The results regarding criticality are also practically interesting because they offer 
organizations with more specific prescriptive advice regarding who should be targeted for task- 
and team-generic training programs. If organizations possess limited training resources (e.g., 
time, money), as is frequently the case, our results indicate that it would be beneficial to focus on 
training team members whose roles are extremely low in substitutability first. There may be 
particular individuals who, because of the nature of their expertise or position, are more likely to 
assume a highly critical role within various teams in an organization.  Our results suggest that 
training these individuals on generic teamwork skills may offer the greatest return on an 
organization’s training investment. 
 The criticality results also suggest an alternative form of aggregation to researchers. 
Studies have traditionally used Steiner’s (1972) taxonomy to identify the type of team task 
before deciding upon an aggregation method (e.g., Barrick et al., 1998; Ellis et al., 2003; Porter 
et al., 2003). Using Steiner’s taxonomy, we found that mean levels of declarative knowledge 
influenced planning and task coordination, collaborative problem solving, and communication 
skills. However, we found it was also informative to examine the roles and responsibilities of 
team members themselves instead of simply focusing on the type of task. Although researchers 
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have examined the effects of team leader characteristics on team behaviors (LePine et al., 1997), 
this study suggests that critical team members may play a significant role in non-hierarchical 
teams as well. Our results support Hinsz, Tindale, and Vollrath (1997), who note that “the 
cognitive resources a member brings to a group need to relate to the task and interaction 
demands to achieve group effectiveness” (p. 56) and suggest that new aggregation methods are 
needed to reflect this idea.  
 In addition to the most critical team member, we unexpectedly found that the declarative 
knowledge of the least critical team member exhibited unique effects on planning and task 
coordination (β = .32, p < .05), collaborative problem solving (β = -.25, p < .10), and 
communication (β = .30, p < .05). Given the way we conceptually and operationally defined 
criticality, these results were definitely counter-intuitive. Although this is a post hoc speculation 
that deserves a direct a priori confirmation from future research, what this may suggest is that 
there may be a curvilinear relationship between criticality and the need for generic teamwork 
skills. That is, given the redundant nature of the least critical team member with respect to 
taskwork, perhaps the only way this person can have an influence on team functioning is when 
their generic teamwork’s skills are very strong. That is, only a person armed with strong 
teamwork skills can find a way to move from being a non-critical contributor to a more critical 
figure (e.g., by taking responsibility for lower level team operations so that critical members can 
devote their capabilities to those operations for which only they are equipped to perform).  
However, a non-critical figure who lacks generic teamwork skills, may simply become a non-
factor, turning a four-person team into what is effectively a three person team, with the 
predictable effects on team overall effectiveness.  
 Finally, our results examined communication skills as a critical mechanism by which 
declarative knowledge at the individual level drives the development of skills at the team-level.  
Researchers have suggested that communication underlies a number of other skills, such as 
coordination, in teams (e.g., Kozlowski & Bell, 2003). Our results partly supported the operation 
of a “skill hierarchy,” which has implications for the sequencing of generic teamwork skills 
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training modules. Organizations may want to initially focus on training more fundamental skills 
such as communication before progressing to more complex skills such as planning and task 
coordination and collaborative problem solving.  
However, the fact that our results did not completely support the mediating effects of 
communication skills was not surprising. The literature on teams has repeatedly noted the 
difficulties surrounding measurement of the communication.  Generally, the literature has 
traditionally treated communication as a “more is better” construct (e.g., Campion, Medsker, & 
Higgs, 1993; Campion, Papper, & Medsker, 1996; Gladstein & Reilly, 1985). However, several 
researchers have found that more communication does not necessarily translate into positive 
outcomes (e.g., Tesluk and Mathieu, 1999), and indeed, too much communication can be an 
indicator of lack of implicit coordination and shared understanding. For example, in this study, 
rather than routinely getting into the habit of patrolling other team members’ quadrants and then 
helping spontaneously without a direct request, poorly performing teams may have to repeatedly 
make direct verbal requests for help – perhaps even to multiple team members before getting 
assistance. This type of communication would actually be indicative of ineffective planning and 
task coordination.  
Limitations and Directions for Future Research. 
A few limitations of the current study should be highlighted.  First, we employed lecture-
based training, which is only one of a number of techniques that organizations can utilize when 
training generic teamwork skills.  A recent meta-analysis by Arthur, Bennett, Edens, and Bell 
(2003) revealed that, despite their poor image, lectures are one of the more effective 
organizational training methods, particularly for achieving cognitive outcomes.  Researchers 
have also suggested that a lecture format may be a particularly effective and efficient means of 
conducting generic teamwork skills training (Cannon-Bowers et al., 1995), and our results 
provide support for this argument.  Yet, methods that are more interactive or experiential, such 
as those that incorporate role-playing or guided practice may be equally or more effective for 
developing generic teamwork skills (Beard, Salas, & Prince, 1995; Salas, Burke, & Cannon-
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Bowers, 2002).  Salas and Cannon-Bowers (1997) note that multimedia technology may also 
serve as an effective team training method, particularly for information-based team training that 
is designed to impart knowledge.  Thus, we believe that future research would benefit from an 
examination of different training techniques and their utility for developing generic teamwork 
KSAs. 
In addition to exploring alternative training methods, future research is needed to 
examine other considerations in the design and delivery of generic teamwork skills training.  For 
example, Salas et al. (2002) recommend developing team members’ taskwork skills to a 
threshold level before focusing on the acquisition of teamwork skills.  Our results suggest that 
developing generic teamwork competencies prior to the acquisition of taskwork skills can 
enhance team performance.  Thus, it may be that generic teamwork skills can serve as a valuable 
foundation for the development of more team- and task-contingent competencies.  Team training 
design must take into account principles of human learning (Salas et al., 2002).  Transfer of 
generic teamwork skills training across various team and task contexts may be enhanced through 
the utilization of instructional strategies that facilitate the development of flexible and adaptive 
skills.  For example, providing individuals with opportunities to practice their skills in a variety 
of situations (Schmidt & Bjork, 1992), allowing individuals to experience and learn from errors 
(Ivancic & Hesketh, 1995/1996), and supplementing training with meta-cognitive instruction or 
guidance (Bell & Kozlowski, 2002; Schmidt & Ford, 2003) have all been shown facilitate the 
transfer of skills to related tasks and altered contexts.  Future research that examines these and 
other issues surrounding the design and delivery of generic teamwork skills training will provide 
valuable insight into how to enhance the impact of this approach on team performance. 
Future research may also benefit from different aggregation techniques when examining 
the effectiveness of generic teamwork skills training. Due to the nature of the task utilized in this 
study, an additive model was used when aggregating individual level data (see Barrick et al., 
1998). However, in many organizations, teams are faced with tasks that involve more complex 
combinations of different contributions across team members. When sequential or reciprocal 
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coordination mechanisms are required, emergence may be more discontinuous and nonlinear. In 
such situations, dispersion or configural models may better capture the emergent characteristics 
of the team (Kozlowski & Bell, 2003). Treating the effects of training as a multilevel 
phenomenon will help further our understanding of when, why, and how training conducted at 
the individual level will vertically transfer to the team level.   
Furthermore, due to time constraints, the task- and team-generic training program 
focused on three specific teamwork KSAs that were deemed as particularly important for action 
team effectiveness.  In many situations, resource constraints will make it impractical to focus on 
all of the teamwork KSAs in a single training session.  Further, one has to be careful to avoid 
overloading trainees with information, which can ultimately detract from learning and 
performance (Paas, Renkl, & Sweller, 2003).  Thus, the team task analysis should always serve 
as the first step in designing any team training program because it will allow organizations to 
focus generic teamwork skills training on those teamwork KSAs that are likely to have the 
largest impact for the largest segment of the employee population (Salas & Cannon-Bowers, 
1997).  Future research is needed to extend our findings to the training of different types of 
teams on different sets of teamwork competencies. 
Finally, because this study was conducted in a laboratory context, future research needs 
to examine the external validity of these results. Because we were interested in specific learning 
outcomes, we feel the laboratory setting did not present a significant problem. In fact, Kraiger et 
al. (1993) note that skill-based outcomes should be measured through role playing exercises or 
simulations. Furthermore, we were concerned more with developing and evaluating the effects of 
task- and team-generic training than with the simulation itself. Because there is no reason to 
think that a task- and team-generic training program could not be evaluated in this context, this 
context serves as a meaningful venue for testing our hypotheses. We are simply asking the “can 
it happen” question, which according to Ilgen (1986), is exactly the type of question that bears 
investigation in this type of a laboratory setting. However, despite our results, we acknowledge 
that teams in the control condition did not receive any training beyond the declarative and 
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procedural aspects of the simulation. Consequently, we cannot definitively say that our results 
would have been different with a different type of team training (e.g., cross training). We hope 
that future research will address these issues and extend our findings by further examining the 
role of task- and team-generic training in enhancing team effectiveness across a variety of team 
and task contexts.  
Endnotes 
1 These results are available from the first author upon request. 
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Table 1 
 
Summary of Assets and Tracks 
 
 
 
 
 
 
 
Dur-
ation 
(in 
min.) 
 Assets 
 
Speed 
 
 
Vision 
 
 
Power 
  
 
Speed 
Tracks 
 
Power 
 
 
Nature 
 
 
Need to  
Disable 
Assets         
Tank 8:00 slow very 
limited 
high (5)     
Helicopter 4:00 medium limited med. (3)     
Jet 2:00 very fast far low (1)     
AWACs 6:00 fast very far none     
         
Tracks         
A0     Fast none Friendly TK, HE, JT 
A1     Fast low (1) Enemy TK, HE, JT 
A3     Fast med. (3) Enemy TK, HE 
A5     Fast high (5) Enemy TK 
         
G0     Slow none Friendly TK, HE, JT 
G1     Slow low (1) Enemy TK, HE, JT 
G3     Slow med. (3) Enemy TK, HE 
G5     Slow high (5) Enemy TK 
         
U+ (A0)     Fast none Friendly TK, HE, JT 
U- (A1)     Fast low (1) Enemy TK, HE, JT 
UX (A3)     Fast med. (3) Enemy TK, HE 
U# (A5)     Fast high (5) Enemy  TK 
         
Notes: For vehicles: duration = amount of time a vehicle may stay away from the base before 
needing to refuel, speed = how fast the vehicle travels across the game screen, vision = refers to 
the range of vision the vehicle has to both see and identify tracks, power = the ability of the 
vehicle to engage enemy tracks. For tracks: nature = whether the track is an enemy or friend, 
speed = how fast the track travels across the game screen, need to disable = which of the 
vehicles can successfully engage the track. 
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Table 2 
Means, Standard Deviations, and Intercorrelations 
 
Variable Mean SD 1 2 3 4 5 6 7 8 9 
1. Training     .48     .50    --         
2. Knowledge-Team Avg.     .00 .42  .56**    --        
3. Knowledge-Most Critical 
Team Member 
    .00 .69  .37**  .58** --       
4. Knowledge-2nd Most 
Critical Team Member 
    .00 .71  .22*  .50**  -.01 --      
5. Knowledge-3rd Most Critical 
Team Member 
    .00 .72  .47**  .77**   .45**  .17† --     
6. Knowledge- Least Critical 
Team Member 
    .00 .72  .26*  .49**   -.06  .01  .16† --    
7. Planning and Task 
Coordination Skills 
15.41   2.93  .42**  .36**   .38**  .26*  .29**  -.09 --   
8. Collaborative Problem 
Solving Skills 
24.49 14.64  .35**  .20†  -.18†  .27*  .14   .23*  -.06 --  
9. Communication Skills 89.75 36.77  .44**  .49**   .37**  .37**  .37**   .04   .32**  .28* -- 
Note: N=65. Task- and team-generic teamwork skills training was coded 0 for no training and 1 for training. Significance values are 
based on 1-tailed tests. †p<.10 *p<.05 **p < .01. 
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Table 3 
 
Effects of Training on Declarative Knowledge of Individual Team Members 
 
 
 Training Condition Control Condition  
Team Member Mean SD Mean SD t 
      
Most Critical 
Member 
            0.24             0.30            -0.22             0.38      1.75*
2nd Most Critical 
Member 
            0.35             0.56            -0.32             0.70      4.22** 
3rd Most Critical 
Member 
            0.19             0.73            -0.17             0.68      2.10* 
Least Critical 
Member 
            0.26             0.63            -0.24             0.67      3.13** 
      
Note: N = 65.  Significance values are based on 1-tailed t-tests.  *p<.05 **p < .01. 
 
 
                                                                                                                              Team Training 42
Table 4 
 
The Mediating Effects of Communication Skills on the Relationship Between Declarative 
Knowledge of Teamwork Competencies and Planning and Task Coordination and Collaborative 
Problem Solving Skills 
 
   Planning and 
Task Coord. 
Skills 
  Collaborative 
Problem 
Solving Skills 
 
 
Step 
 
Independent Variable 
 
ß 
 
Total R2
 
∆ R2
 
ß 
 
Total R2
 
∆ R2
        
1 Knowledge – Team Avg. 
 
.36**       .13**  .13** .20† .04† .04†
1 Communication Skills .20 .10**  .10** .24† .08* .08* 
2 Knowledge – Team Avg. 
 
.26† .16**  .05† .09 .08* .00 
  1 Knowledge – Most 
Critical Team Member 
 
.26*        .07*  .07* .27* .07*  .07* 
1 Communication Skills .26* .10**  .10** .21 .08* .08* 
2 Knowledge – Most 
Critical Team Member 
.17 .13**  .02 .19   .11** .03 
Note: N=65. † p<.10 *p < .05. **p < .01.  Avg. = average. 
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Table 5 
 
The Effects of Each Team Member’s Declarative Knowledge on Planning and Task Coordination, Collaborative Problem Solving, and 
Communication Skills 
 
   Planning and 
Task Coord. 
Skills 
  Collaborative 
Prob. Solving 
Skills 
  Communication 
Skills 
 
 
Step 
 
Independent Variable 
 
ß 
 
Total R2
 
∆ R2
 
ß 
 
Total R2
 
∆ R2
 
ß 
 
Total R2
 
∆ R2
           
1 Knowledge-Most Critical 
Team Member 
 
 .25* .23** .23**   .23†       .17*  .17* .33**     .29** .29** 
 Knowledge-2nd Most 
Critical Team Member 
 
  .12     .18   .17   
 Knowledge- 3rd Most 
Critical Team Member 
 
 -.09     .19   .03   
 Knowledge-Least Critical 
Team Member 
 
 .32*   -.25†          .30*       
                                                                                                                              T
Note: N=65. † p<.10 *p < .05. **p < .01.
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Figure 1  
 
The DDD Grid, Including Bases, Vehicles, and Tracks 
 
 
 
 
Base DR 
Restricted Zone 
Base IR 
Highly Restricted Zone 
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Appendix A 
 
You have just graduated with a bachelor’s degree in engineering. To find a job, you send your 
resume around to various organizations in the area. Fortunately, Titan Motor Company is 
looking for engineers and they set up an interview. At the interview, you impress them with your 
charm and they hire you on the spot to help them design the new Titan Comet Coupe in Iowa 
City, Iowa. 
 
Upon starting your job, you are immediately faced with an issue that your design team needs to 
resolve. You must decide what type of fabric to use for the interior of the car. You, along with 
two of your three teammates, want to use polyester. However, your fourth team member is 
adamantly against polyester and opts for suede instead. His voice gives the impression that he is 
certain that suede is the best choice and no one is going to change his mind. He thinks he has 
given the impression that he is a confident decision-maker. But, by refusing to discuss the issue, 
he ends up creating a situation where you and the other teammates feel hesitant to open up to 
him. You want to be part of a team where everyone has a chance to participate. Everyone should 
be able to communicate openly and supportively with each other. What do you think leads to the 
most open and supportive environment? 
 
a) Positioning yourself properly in the communication network. 
b) Learning how to communicate non-verbally with your teammates. 
c) Paying attention to where you are on the social ladder within the team. 
d) Improving the quality of your interpersonal relationships with your teammates. 
 
  
 
 
